Cytokeratin domains involved in heterotypic complex formation determined by in-vitro binding assays.
Cytokeratins are constituent proteins of intermediate filaments (IFs) that form heterotypic tetrameric IF subunits containing two polypeptide chains of each of the two cytokeratin subfamilies, i.e. the acidic (type I) and the basic (type II). To locate the molecular domains involved in the formation of these heterotypic complexes, we have developed a binding assay in which total cellular or cytoskeletal polypeptides, or proteolytically prepared cytokeratin fragments, are separated by one-, or two-dimensional gel electrophoresis, blot-transferred on to nitrocellulose paper and probed with radio-iodinated purified cytokeratin polypeptides or fragments thereof, using buffers of various ionic strengths with or without 4 M-urea. Using these polypeptides in the binding assay, specific heterotypic binding was observed between complementary cytokeratin polypeptides of the two subfamilies (but not with other IF proteins) and between the corresponding alpha-helical rod domain fragments. Both rod coils 1 and 2 of the type II cytokeratin 8 bound to the rod (coils 1 and 2) fragment of type I cytokeratins, and this binding occurred at both low and high ionic strengths. The results obtained indicate that: (1) the binding between cytokeratin polypeptides of the complementary type is stronger and more selective than interactions of cytokeratins with other IF and non-IF proteins; (2) both the head and the tail portions of the proteins are not required for heterotypic complex formation; (3) the complementarity information located in the alpha-helical portions of the rod domain, and in short sequences immediately flanking them, is sufficient to discriminate between the two types of cytokeratins and to secure the formation of heterotypic cytokeratin complexes; (4) both coils 1 and 2 of the rod can contribute to this association; and (5) the formation of the heterotypic cytokeratin complex is not critically dependent upon ionic interactions. Our results are further compatible with the concept that the heterotypic binding takes place between cytokeratin homodimer coiled-coils.